Technology Development and Transfer in Agriculture by Nigam, S N & Gowda, C L L
Technology Development and Transfer in Agriculture 
S N Nigam and C L L Gowda1 
Abstract 
T e c h n o l o g y d e v e l o p m e n t i s a response o f sc ien t i f i c k n o w l e d g e to the c h a n g i n g 
needs o f c o n s u m e r s , f a r m e r s , c o m m u n i t y , c o u n t r y , a n d w o r l d t rade . I n the la te 
1960s a n d e a r l y 1970s the re w a s a need to increase t o ta l p r o d u c t i o n by i n t e n s i v e 
a g r i c u l t u r e . H o w e v e r , i n t h e 1990s, the e m p h a s i s has s h i f t e d t o w a r d s t e c h n o l o g y 
d e v e l o p m e n t t h a t cons ide rs f a r m e r s ' needs , uses i n d i g e n o u s t e c h n o l o g y t o 
c o m p l e m e n t sc ien t i f i c d e v e l o p m e n t s , a n d g i ves d u e c o n s i d e r a t i o n t o 
s u s t a i n a b i l i t y o f n a t u r a l resources a n d o the r e n v i r o n m e n t a l concerns . Techno logy 
d e v e l o p m e n t a n d t rans fe r are d y n a m i c , a n d the success o f a n e w t e c h n o l o g y i s 
d e t e r m i n e d b y i ts a d a p t a b i l i t y t o , a n d i ts a d o p t i o n by, the c l ien t g r o u p s . I t requ i res 
a g o o d research a n d e x t e n s i o n i n f r a s t r u c t u r e , congen ia l po l i c ies , a n d m a r k e t f o r 
t he c o m m o d i t i e s . I m p r o v e d techno log ies need n o t b e i n n o v a t i o n s , b u t c o u l d b e 
rea l l oca t i ons o f resources, a n d r e a l i g n m e n t s o f c o m p o n e n t s o f e x i s t i n g prac t ices t o 
m a t c h t he needs o f f a r m e r s a n d ag ro -soc ioeconomic c o n d i t i o n s . I n v o l v i n g 
f a r m e r s i n i d e n t i f i c a t i o n a n d p r i o r i t i z a t i o n o f p r o d u c t i o n cons t ra in ts , a n d i n 
p l a n n i n g a n d m a n a g i n g o n - f a r m research t r i a l s i s necessary t o focus o n ta rge t 
g r o u p s ' r e q u i r e m e n t s . ICRISAT's exper ience a n d ro le i n t e c h n o l o g y t rans fe r 
i n v o l v i n g n a t i o n a l p r o g r a m s , w i t h p a r t i c u l a r re ference t o L e g u m e s O n - f a r m 
T e s t i n g a n d N u r s e r i e s (LEGOFTEN) a n d A s i a n G r a i n L e g u m e s O n - f a r m Research 
(AGLOR) p r o g r a m s are d i scussed i n the paper . 
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Introduction 
A g r i c u l t u r e s t a r t ed w i t h t he d o m e s t i c a t i o n o f u s e f u l p l a n t s a n d w i t h th i s b e g a n 
t h e p rocess o f t e c h n o l o g y d e v e l o p m e n t . W h a t w e ca l l t o d a y ' t r a d i t i o n a l 
a g r i c u l t u r e ' i s t h e a c c u m u l a t i o n o f f a r m e r s ' k n o w l e d g e a n d exper iences o v e r 
m a n y g e n e r a t i o n s . T r a d i t i o n a l a g r i c u l t u r e ' w a s d y n a m i c a n d ever e v o l v i n g , b u t 
a lso i n h a r m o n y w i t h n a t u r e a n d t he fa rmer . H o w e v e r , i n c reas ing h u m a n 
p o p u l a t i o n p ressu re a n d t h e i n d u s t r i a l r e q u i r e m e n t s o f a g r i c u l t u r a l r a w m a t e r i a l s 
h a v e d i s t o r t e d t h i s e q u i l i b r i u m a n d t he n e e d f o r n e w k n o w l e d g e a n d t e c h n o l o g y 
has i nc reased grea t ly . M a n y techno log ies h a v e e v o l v e d b u t the e q u i l i b r i u m w i t h 
n a t u r e has n e v e r b e e n res to red . I nca l cu l ab le h a r m has b e e n d o n e t o a g r i c u l t u r a l 
s y s t e m s , s o o f t e n because o f o v e r e x p l o i t a t i o n . Recent concerns h a v e a d d e d n e w 
d i m e n s i o n s t o t h e t e c h n o l o g y d e v e l o p m e n t a n d t rans fe r process. E f fo r ts are n o w 
b e i n g d i r e c t e d t o w a r d s a c h i e v i n g a n e w e q u i l i b r i u m w i t h n a t u r e w h i l e m a k i n g 
a g r i c u l t u r e se l f - sus ta inab le a n d i n c r e a s i n g l y p r o d u c t i v e . 
Technology 
Sc ien t i f i c k n o w l e d g e , w h e n p u t t o r o u t i n e use f o r the bene f i t o f m a n k i n d , i s ca l led 
t e c h n o l o g y . A n y n e w t e c h n o l o g y t o f i n d acceptance m u s t b e c o m p e t i t i v e i n 
t o d a y ' s a n d t o m o r r o w ' s e n v i r o n m e n t s , a n d b r i n g a b o u t e c o n o m i c bene f i t s a t a l l 
l eve ls o f a soc ie ty w h i l e m a i n t a i n i n g eco - f r i end l i ness , se l f - sus ta inab i l i t y o f t he 
s y s t e m , a n d soc ia l a n d c u l t u r a l c o m p a t i b i l i t y . 
Technology D e v e l o p m e n t 
T e c h n o l o g y d e v e l o p m e n t i s a n o n - g o i n g response o f sc ien t i f i c k n o w l e d g e t o 
c h a n g i n g r e q u i r e m e n t s o f society. I t focuses o n a ta rge t g r o u p k e e p i n g i n m i n d the 
resou rce base, s o c i o - c u l t u r a l fac to rs , a n d g o v e r n m e n t po l i c ies t o e x p l o i t the 
a v a i l a b l e o p p o r t u n i t i e s a n d m a t c h sc ien t i f i c k n o w l e d g e w i t h r e q u i r e m e n t s . 
A g o o d d e v e l o p m e n t p rocess s h o u l d be f l ex i b l e a n d o f fe r o p t i o n s t o t he ta rge t 
g r o u p f o r success fu l a d a p t a t i o n a n d a d o p t i o n o f a n y n e w techno logy . G e n e r a t i o n 
o f n e w sc ien t i f i c k n o w l e d g e i s essent ia l t o u p g r a d e t he e x i s t i n g techno logy , so a 
s t r o n g a n d w e l l - f o c u s e d research p r o g r a m i s a p r e r e q u i s i t e f o r a n y t e c h n o l o g y 
d e v e l o p m e n t . T h i s research p r o g r a m m a y i n v o l v e b o t h o n - s t a t i o n a n d o f f - s t a t i o n 
research w h i c h c o m p l e m e n t each o t h e r a n d h e l p i n d e v e l o p i n g the m o s t 
a p p r o p r i a t e t e c h n o l o g y D e v e l o p m e n t s i n sc ien t i f i c k n o w l e d g e d o n o t necessar i l y 
add ress soc ia l , c u l t u r a l , a n d e c o n o m i c issues s o i t i s le f t t o t he t e c h n o l o g y 
d e v e l o p m e n t p rocess ( p u t t i n g sc ien t i f i c k n o w l e d g e t o p r a c t i c a l use b y the soc ie ty ) 
t o a d d r e s s these issues a n d i m p r o v e the q u a l i t y o f l i f e a n d the e n v i r o n m e n t . 
V e r i f i c a t i o n o f t h e t e c h n o l o g y i n t he t a rge ted s y s t e m i s a n i m p o r t a n t p a r t o f t he 
t e c h n o l o g y d e v e l o p m e n t process . 
I n t h e c u r r e n t a g r i c u l t u r a l con tex t , t he d e v e l o p m e n t o f a n e w t e c h n o l o g y 
i n v o l v e s i n c r e a s i n g p r o d u c t i v i t y a t t he f a r m l e v e l i n a n e c o - f r i e n d l y a n d 
sus ta i nab le m a n n e r . A s i m p l i s t i c a p p r o a c h i s t o f i r s t i d e n t i f y t hose cons t ra i n t s t h a t 
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af fec t p r o d u c t i o n a t the f a r m l e v e l , a n d t o dev i se a p p r o p r i a t e s o l u t i o n s t o 
o v e r c o m e t h e m . T h e ro l e o f f a r m e r s a n d ex tens ion is ts i n th i s process i s c r u c i a l . 
T h e i r i n v o l v e m e n t h e l p s i n m a i n t a i n i n g the focus a n d re levance o f t he t e c h n o l o g y 
t o t h e rea l f a r m s i t u a t i o n . T h e ro l e o f i n d i v i d u a l c o m p o n e n t s o f t e c h n o l o g y a n d 
t he i r s y n e r g i s m l e a d i n g t o a f u l l package s h o u l d b e h i g h l i g h t e d t o f a r m e r s i n a n 
u n d e r s t a n d a b l e w a y s o t h a t t h e y c a n m a k e the i r cho ice . 
I n s t e a d o f a i m i n g f o r g r e e n r e v o l u t i o n s w h i c h w i l l b e d i f f i c u l t t o i m p l e m e n t i n 
r a i n f e d resou rce -poo r a g r i c u l t u r a l areas, a s tep -w ise p rog ress i on i n u p g r a d i n g 
t e c h n o l o g y m a y be m o r e a p p r o p r i a t e t o ach ieve sus ta inab le ag r i cu l t u re . A f u l l 
p a c k a g e o f t echno logy , t h o u g h m o r e bene f i c ia l , m a y n o t f i n d w i d e acceptance. 
F a r m e r s w i l l choose the w h o l e package , o r selected c o m p o n e n t s o f t he techno logy , 
d e p e n d i n g on t h e i r p e r c e p t i o n o f t he benef i ts . For sus ta inab le d e v e l o p m e n t , a 
ba lance has t o b e s t r u c k b e t w e e n t h e s h o r t - t e r m a n d l o n g - t e r m ga ins , a n d 
awareness o f the l o n g - t e r m ga ins w i l l h a v e t o b e created t h r o u g h e d u c a t i o n . Cos ts 
o f c o m m u n i t y ac t i ons a n d also o f i n d i v i d u a l ac t ions l e a d i n g t o c o m m u n i t y bene f i t 
w i l l h a v e t o b e b o r n e b y t he c o m m u n i t y o r g o v e r n m e n t . 
Technology Transfer 
A n e f fec t i ve t e c h n o l o g y t rans fe r s y s t e m requ i res a c a r e f u l l y t h o u g h t o u t p l a n , 
c l ea r l y c o m m u n i c a b l e ideas , a n d a c o o p e r a t i v e e f fo r t . I t s h o u l d be capab le o f 
d e a l i n g w i t h a w i d e s p e c t r u m o f g r o u n d rea l i t ies . I n each s i t u a t i o n , the 
f u n d a m e n t a l s o f t he process r e m a i n t he same , o n l y o p e r a t i o n a l cons ide ra t i ons 
a n d i m p l i c a t i o n s va ry . Techno log ies c o m p a t i b l e w i t h fe l t needs , e c o n o m i c a n d 
s o c i o - c u l t u r a l fac to rs , a n d g o v e r n m e n t po l i c ies are a m e n a b l e t o e f fec t i ve t ransfer . 
Partners in Technology D e v e l o p m e n t and Transfer 
A g r i c u l t u r e i n the d e v e l o p e d w o r l d i s fast a d v a n c i n g a n d t he a d o p t i o n o f 
t e c h n o l o g y occu rs a t a r a p i d ra te . H o w e v e r , i n m a n y d e v e l o p i n g coun t r i es , 
a g r i c u l t u r e i s y e t t o b e i n f l u e n c e d b y the r a p i d change a n d p rogress o f science a n d 
t e c h n o l o g y i n m a n y areas. A f e w ' r e v o l u t i o n s ' h a v e o c c u r r e d i n d e v e l o p i n g w o r l d 
a g r i c u l t u r e , b u t t h e y l a r g e l y r e m a i n c o n f i n e d t o assured i r r i g a t e d areas a n d 
c a p i t a l - i n t e n s i v e p r o d u c t i o n sys tems. 
O v e r t he pas t 4 0 years , v a r i o u s reasons h a v e been g i v e n f o r t he f a i l u r e o f 
r e s o u r c e - p o o r f a r m e r s t o a d o p t n e w techno logy . I n the la te 1980s a n d e a r l y 1990s, 
i t w a s r e a l i z e d tha t the ava i l ab l e t e c h n o l o g y d i d n o t m a t c h t h e goa ls o f resource-
p o o r f a r m e r s because t h e y d i d n o t p a r t i c i p a t e i n p l a n n i n g a n d e v a l u a t i o n o f 
t e c h n o l o g y ( C h a m b e r s e t a l . 1989). T h e c u r r e n t emphas i s , the re fo re , i s on f a r m e r s ' 
p a r t i c i p a t i o n i n the process o f t e c h n o l o g y d e v e l o p m e n t a n d a d a p t a t i o n . T h e 
f a r m e r i s be t te r e q u i p p e d t o g i v e a p p r o p r i a t e i n p u t t o t he process o f t e c h n o l o g y 
d e v e l o p m e n t , a d a p t a t i o n , a n d t rans fe r a s h e o r she i s the o n l y i n t e g r a t o r o f a l l 
f ac to rs (sc ien t i f i c , e c o n o m i c a n d socia l ) a t t he f a r m l eve l . 
T h e n e e d f o r i n n o v a t i o n a n d change s h o u l d o r i g i n a t e f r o m f a r m e r s . I m p o s e d 
c h a n g e w i l l n o t b e l o n g - l a s t i n g . E x t e n s i o n w o r k e r s a n d researchers c a n o n l y h e l p 
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f a r m e r s t o a r t i c u l a t e t h e i r d e m a n d f o r i n n o v a t i o n . Researchers s h o u l d o f fe r a 
c h o i c e o f t e c h n o l o g y o p t i o n s a n d rea l i ze t h a t t e c h n o l o g y based o n a n d u s i n g 
i n d i g e n o u s k n o w a n d resources i s l i k e l y t o b e m o r e a p p e a l i n g t o f a r m e r s . 
B o t h f a r m e r s a n d e x t e n s i o n w o r k e r s c a n h e l p the researcher i n u n d e r s t a n d i n g 
i n d i g e n o u s k n o w l e d g e . I n v o l v e m e n t o f b o t h f a r m e r s a n d ex tens ion w o r k e r s i n 
t h e c o m p l e t e p rocess o f t e c h n o l o g y d e v e l o p m e n t i s essent ia l i f o n e i s t o g a i n the i r 
c o n f i d e n c e a n d accep tance o f t he t e c h n o l o g y A s success o f a t e c h n o l o g y i s j u d g e d 
b y i t s a d o p t i o n , t he f a r m e r i s t h e u l t i m a t e j u d g e . 
Experiences w i t h Technology Transfer in Agr icul ture 
L e g u m e s O n - f a r m Test ing Nurser ies ( L E G O F T E N ) i n I n d i a 
E d i b l e o i l i m p o r t s i n t o I n d i a d u r i n g t h e 1981-86 p e r i o d rose t o US$2 b i l l i o n p e r 
year . T h e G o v e r n m e n t o f I n d i a l a u n c h e d a T e c h n o l o g y M i s s i o n o n O i l seeds ' i n 
1986 t o inc rease i n d i g e n o u s p r o d u c t i o n o f o i l seeds a n d m a k e the c o u n t r y sel f-
s u f f i c i e n t i n t h e e d i b l e o i l sector. I C R I S A T w a s i n v i t e d b y the g o v e r n m e n t t o h e l p 
i n t e s t i n g , a d a p t i n g , a n d d i s s e m i n a t i n g i m p r o v e d g r o u n d n u t p r o d u c t i o n 
t echno log i es i n c o l l a b o r a t i o n w i t h t he n a t i o n a l research a n d ex tens ion p r o g r a m s 
i n I n d i a . T h e L E G O F T E N U n i t a t I C R I S A T A s i a C e n t e r w a s c rea ted i n 1987 i n 
r esponse t o t h i s r eques t f r o m the g o v e r n m e n t ( I C R I S A T 1993). A n i n i t i a l j o i n t -
p l a n n i n g m e e t i n g w a s h e l d t o assess t he p r o d u c t i o n techno log ies u s e d b y f a r m e r s 
a n d t o f o r m u l a t e a n i m p r o v e d t e c h n o l o g y p a c k a g e w i t h l oca l v a r i a t i o n f o r t e s t i n g 
i n d i f f e r e n t a g r o c l i m a t e s (Table 1). 
Se lec ted e x t e n s i o n s ta f f a n d m a n a g e r s o f seed f a r m s p a r t i c i p a t e d i n a n 
o r i e n t a t i o n - c u m - t r a i n i n g cou rse o n t he c o n d u c t o f o n - f a r m t r i a l s a n d the use o f 
v a r i o u s c o m p o n e n t s o f i m p r o v e d t e c h n o l o g y be fo re i n i t i a t i n g o n - f a r m t r i a l s . 
A l t h o u g h t h e f i r s t y e a r ' s v e r i f i c a t i o n t r i a l s w e r e c o n d u c t e d o n seed f a r m s , t he 
s u b s e q u e n t t e s t i n g w a s o n - f a r m i n v o l v i n g f a r m e r s . 
T h e o n - f a r m t r i a l s h a d f o u r t r ea tmen ts a t each l o c a t i o n a n d each t r e a t m e n t 
c o v e r e d 0*2 h a . 
T 1 : I m p r o v e d c u l t u r a l p rac t i ces + i m p r o v e d v a r i e t y ( I m p r o v e d t e c h n o l o g y ) . 
T 2 : I m p r o v e d c u l t u r a l p rac t i ces + l oca l va r i e t y . 
T 3 : L o c a l c u l t u r a l p rac t i ces + i m p r o v e d va r ie t y . 
T 4 : L o c a l c u l t u r a l p rac t i ces + l oca l v a r i e t y (Fa rme rs ' p rac t i ce ) . 
D u r i n g 1987-90, 141 t r i a l s (83 i n r a i n y seasons a n d 5 8 i n p o s t r a i n y seasons) 
w e r e c o n d u c t e d . T h e i m p r o v e d c u l t u r a l p rac t i ces g a v e 20 .2% m o r e p o d y i e l d a n d 
i m p r o v e d v a r i e t i e s g a v e 2 6 3 % m o r e p o d y i e l d o v e r l o ca l c u l t u r a l p rac t i ces a n d 
l o c a l v a r i e t i e s (Tab le 2) . T h e i m p r o v e d t e c h n o l o g y ( i m p r o v e d c u l t u r a l p rac t i ces + 
i m p r o v e d va r i e t i es ) g a v e , o n ave rage , 6 1 % m o r e p o d y i e l d t h a n f a r m e r s ' p rac t i ce 
( e x i s t i n g c u l t u r a l p rac t i ces + t r a d i t i o n a l va r i e t i es ) , s h o w i n g t he syne rg i s t i c e f fec t 
o f i m p r o v e d c u l t u r a l p rac t i ces a n d 
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Tab le 1 . I m p r o v e d a n d local g r o u n d n u t p roduct ion technologies 1 for o n - f a r m 
t r ia ls /demonstra t ions , I n d i a . 
F i e l d o p e r a t i o n / i n p u t 
L a n d p r e p a r a t i o n 
Basa l f e r t i l i z e r s (ha"1) 
S o w i n g d a t e 
Seedbed 
V a r i e t y 
Seed ra te (ha-1 ) 
S p a c i n g 
W e e d c o n t r o l 
Seed d r e s s i n g ( k g - 1 seed) 
S o w i n g m e t h o d 
G y p s u m (ha-1 ) 
I m p r o v e d package 
P l o w i n g , c l o d c r u s h i n g , 
a n d h a r r o w i n g t o o b t a i n 
a f ine t i l t h 
F Y M 1 = 10 t 
A m m o n i u m s u l p h a t e = 
100 k g 
SSP = 300-400 kg 
M O P 1 = 0-80 k g 
Z n S O 4 1 = 10-20 kg (once 
in 3 years) 
J u n w i t h m o n s o o n ( r a i n y 
s e a s o n ) / N o v ( p o s t r a i n y 
season) 
B r o a d b e d 1 (o r n a r r o w 
bed ) 
ICGSs 11,21,37,44,65,76, 
I C G ( F D R S ) 4 or 
I C G ( F D R S ) 10 
120-125 k g 
30 x 10 c m 
S t o m p ® 1 30 EC 3.0-3.5 L 
ha- 1 (o r h a n d w e e d i n g ) 
T h i r a m 1 , Bav i s t i n® o r 
D i t h a n e M 45® @ 2-3 g 
D i b b l i n g 1 / d r i l l i n g 
400 k g a t f l o w e r i n g 
L o c a l package (genera l ) 
D e e p p l o w i n g once , l i g h t 
p l o w i n g t w i c e , 
h a r r o w i n g t w i c e 
F Y M = 5-12 t 
D A P = 100 k g 
M O P = 100 k g 
Z n S O 4 = 20 kg 
J u n / N o v , Dec 
F la t 
T M V 2, T M V 7, JL 24, SB 
X I , C o 2 , S 206, K R G 1 , 
G G 2, V R I 2 , A K 12-24 
125-150 k g 
30 x 10 o r 45 x 10 c m 
H a n d w e e d i n g 
T h i r a m @ 2 g 
B e h i n d p l o w / d r i l l i n g 
200 k g a t f l o w e r i n g 
Cont inued. . . . . . 
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T a b l e 1. Continued.... 
F i e l d o p e r a t i o n / i n p u t 
P l a n t p r o t e c t i o n 
N u t r i e n t s 
I r r i g a t i o n 
H a r v e s t 
I m p r o v e d package 
B a v i s t i n ® 1 50 WP 250 g 
+ D i t h a n e 1 M 45® 
o r c h l o r o t h a l o n i l 
(Kavach®) 
75 WP 1 kg ha - 1 f o r leaf 
spo ts a n d rus t , as 
r e q u i r e d 
D i m e t h o a t e 30 EC 660 
m L h a - 1 f o r t h r i p s , 
jass ids , a n d lea f m i n e r 
M o n o c r o t o p h o s 36 EC 1 
L ha -1 or E n d o s u l f a n 35 
E C 2 L ha-1 f o r 
Spodoptera a n d 
Helicoverpa 
1-2 s p r a y s of FeSO 4 1 , 2.5 
kg + 5 kg h a - 1 u rea , 30 
a n d 45 d a y s a f ter 
emergence ( I n b l a c k so i ls 
w h e r e p l a n t s s h o w 
y e l l o w i n g ) 
S p r i n k l e r 1 (o r f u r r o w ) 
W i t h 65-70% p o d 
m a t u r i t y 
L o c a l package (genera l ) 
N e e d based 
F l o o d i n g 
W i t h m a t u r i t y 
1. The above practices in the improved package were compulsory for on-farm trials in the first year. Later on, with 
increased knowledge and experience, several of the practices were made optional and alternatives were 
suggested. 
(Source: Legumes On-farm and Nursery Unit (LEGOFTEN). A brief report of work. January 1987 - January 1991. 
ICRISAT, unpublished report). 
A l t h o u g h t h e r e c o m m e n d e d i m p r o v e d c u l t u r a l p rac t i ces w e r e r i g i d i n t he f i r s t 
year , t o assess t h e i r f u l l p o t e n t i a l , t h e y w e r e m o d i f i e d / i m p r o v e d u p o n based o n 
t h e f e e d b a c k f r o m e x t e n s i o n s ta f f a n d f a r m e r s , a n d b a c k u p o n - s t a t i o n t r i a l s . T h e 
b a c k u p t r i a l s i n v o l v e d s tud ies o n bene f i t s d u e t o l a n d p r e p a r a t i o n a n d l a n d 
c o n f i g u r a t i o n s , f e r t i l i z e r use , i r r i g a t i o n sys tems , pes t m a n a g e m e n t , a n d 
a p p r o p r i a t e c r o p p i n g sys tems . F a r m e r s t h e m s e l v e s e x p e r i m e n t e d a n d m o d i f i e d a 
f e w c o m p o n e n t s . F o r e x a m p l e , t h e w i d t h o f t he b r o a d b e d w a s r e d u c e d f r o m 1.5 m 
t o 0.75 m s o t h a t f u r r o w i r r i g a t i o n c o u l d b e e f fec t i ve i n r e d l a te r i t i c so i ls . S i m i l a r l y , 
188 
Table 2 . Economic analysis o f g r o u n d n u t product ion f o l l o w i n g i m p r o v e d a n d 
local cu l tura l practices a n d variet ies in I n d i a , 1987 -90 . 
N o . o f Tr ia ls 
R a i n y season 83 
P o s t r a i n y season 58 
P o d y i e l d m e a n ( t ha - 1 ) 
I m p r o v e d c u l t u r a l p rac t ices 
I m p r o v e d 
v a r i e t y 
1.96 
2.87 
L o c a l 
v a r i e t y 
1.47 
2.13 
L o c a l c u l t u r a l p rac t i ces 
I m p r o v e d L o c a l 
v a r i e t y v a r i e t y 
1.53 1.21 
2.26 1.79 
Y i e l d benef i t 
( ove r f a r m e r s ' p rac t i ces ) 1 
I m p r o v e d c u l t u r a l p rac t i ces (%) 
I m p r o v e d v a r i e t y (%) 
I m p r o v e d c u l t u r a l p rac t ices + i m p r o v e d v a r i e t y (%) 
Extra cost a n d benef i t o f i m p r o v e d technology 2 
E x t r a p r o d u c t i o n cost (Rs. ha - 1 ) 
E x t r a n e t bene f i t (Rs. ha - 1 ) 
R a i n y 
season 
21.5 
26.4 
62.0 
1590 
(6220)3 
4410 
(3460) 
P o s t r a i n y 
season 
19.0 
26.2 
60.3 
1420 
(6990) 
7220 
(7330) 
1. Farmers' practices = Local cultural practices + Local varieties. 
2. Improved technology = Improved cultural practices + Improved varieties. 
3. Normal cost or benefit following farmers' practices; average selling price of groundnut pods for seven seasons was 
Rs. 8000 t-1 
(Source: Legumes On-farm and Nursery Unit (LEGOFTEN). A brief report of work. January 1987 - January 1991. 
ICRISAT, unpublished report). 
f a r m e r s d e v e l o p e d a f e w i m p l e m e n t s to m a k e b r o a d b e d s , seed d r i l l s , d i g g e r s , etc. 
S u c h ac t i ve p a r t i c i p a t i o n a n d i n v o l v e m e n t o f t he f a r m e r s e n r i c h e d the o n - f a r m 
research process. 
A n o t h e r sa l ien t fea tu re o f t he L E G O F T E N Pro ject w a s t h e i n v o l v e m e n t o f t h e 
N a t i o n a l D a i r y D e v e l o p m e n t B o a r d ( N D D B ) , A n a n d , I n d i a , w i t h i t s w e l l -
es tab l i shed n e t w o r k o f State C o o p e r a t i v e O i l s e e d G r o w e r s ' Fede ra t i ons (SCOGF) 
t o h e l p f a r m e r s i n p r o d u c t i o n , d i s t r i b u t i o n , a n d m a r k e t i n g o f o i l seeds. T h e j o i n t 
e f f o r t o f N D D B a n d I C R I S A T w a s i n s t r u m e n t a l i n t r a n s f e r r i n g i m p r o v e d 
g r o u n d n u t p r o d u c t i o n t e c h n o l o g y t o f a r m e r s t h r o u g h the SCOGFs . N o w I n d i a 
has a l m o s t a c h i e v e d se l f -su f f i c iency i n the e d i b l e o i l seeds sector w i t h g r o u n d n u t , 
a m o n g o t h e r o i l seed c r o p s , m a k i n g a s i gn i f i can t c o n t r i b u t i o n t o th i s a c h i e v e m e n t . 
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A s i a n G r a i n Legumes O n - f a r m Research ( A G L O R ) 
i n South a n d Southeast As ia 
T h e success o f L E G O F T E N i n I n d i a p r o m p t e d o the r A s i a n coun t r i es t o u n d e r t a k e 
s i m i l a r p ro jec ts i n c o l l a b o r a t i o n w i t h I C R I S A T . T h e F A O / R A S / 8 9 / 0 4 0 p ro jec t 
a p p r o v e d f u n d i n g f o r A G L O R Projects t o b e u n d e r t a k e n i n I n d o n e s i a , N e p a l , S r i 
L a n k a , a n d V i e t n a m i n 1989. M e e t i n g s w e r e h e l d i n each o f t he p ro jec t c o u n t r i e s t o 
r e v i e w a n d d o c u m e n t the ava i l ab l e t e c h n o l o g y a n d d e c i d e o n the ta rge t areas f o r 
research . D i a g n o s t i c s u r v e y s u s i n g r a p i d r u r a l a p p r a i s a l w e r e c o n d u c t e d i n each 
t a rge t area (a t least t w o areas r e p r e s e n t i n g d i v e r s e c r o p p i n g sys tems) t o i d e n t i f y 
a n d p r i o r i t i z e f a r m e r - p e r c e i v e d cons t ra i n t s ( G o w d a e t a l . 1993). T h e y w e r e 
g r o u p e d i n t o s o c i o e c o n o m i c , b i o t i c , a n d ab io t i c cons t ra in ts . 
T h e j o i n t t e a m o f N A R S a n d I C R I S A T sc ient is ts p r e p a r e d p l a n s f o r e x p e r i m e n t s 
t o add ress a n d a l l ev i a te t he i d e n t i f i e d b i o t i c a n d ab io t i c cons t ra in ts . Sugges t ions 
w e r e m a d e t o c o n c e r n e d a d m i n i s t r a t i v e d e p a r t m e n t s a n d g o v e r n m e n t s t o address 
t h e s o c i o e c o n o m i c cons t ra i n t s . T h e o n - f a r m e x p e r i m e n t s w e r e p l a n n e d k e e p i n g i n 
m i n d t he resou rce base o f f a r m e r s , the l oca l a v a i l a b i l i t y o f r e q u i r e d i n p u t s , a n d 
t h e e x i s t i n g / a v a i l a b l e p r o d u c t i o n t e c h n o l o g y i n the c o u n t r y . B a c k u p a n d 
s u p p o r t i v e o n - s t a t i o n research w a s a lso p l a n n e d t o f i n d a p p r o p r i a t e s o l u t i o n s t o 
s o m e o f t h e p r o b l e m s be fo re e m b a r k i n g o n o n - f a r m e x p e r i m e n t s . 
T h e o n - f a r m e x p e r i m e n t s v a r i e d across the p ro jec t coun t r i es . For e x a m p l e , i n 
I n d o n e s i a (Sa leh e t a l . 1993), the sc ient is ts h a d sets o f i m p r o v e d t e c h n o l o g y t ha t 
c o u l d b e tes ted d i r e c t l y o n f a r m e r s ' f i e l ds (Table 3) . O n the o the r h a n d , i n N e p a l 
( S h a r m a a n d K o i r a l a 1993), t he t e a m d e c i d e d t o e v a l u a t e s i ng le fac tors ( p l u s a n d 
m i n u s ) i n d i a g n o s t i c e x p e r i m e n t s t o e v a l u a t e a n d d e m o n s t r a t e the ef fect o f 
i n d i v i d u a l t e c h n o l o g y o p t i o n s (Table 4) . I n d i v i d u a l c o m p o n e n t s t h a t w e r e 
b e n e f i c i a l ( i n i n c r e a s i n g p o d y i e l d ) w e r e c o m b i n e d a n d tested as a set o f 
t e c h n o l o g y o p t i o n s i n la te r years . 
I n I n d o n e s i a , b o t h l o w - i n p u t a n d h i g h - i n p u t packages o f i m p r o v e d 
t echno log i es w e r e c o m p a r e d w i t h f a r m e r s ' p rac t i ces d u r i n g 1991 a n d 9 2 (Saleh e t 
a l . 1993). A l t h o u g h the h i g h - i n p u t t e c h n o l o g y g a v e h i g h e r y i e l d s t h a n l o w - i n p u t 
a n d f a r m e r s ' p rac t i ces , t he f a r m e r s p r e f e r r e d the l o w - i n p u t t e c h n o l o g y a s i t w a s 
m o r e e c o n o m i c a l . T h e r e f o r e , t he l o w - i n p u t t e c h n o l o g y (as i m p r o v e d prac t i ces) 
w a s tes ted o n a l a r g e scale (21 h a i n v o l v i n g 7 2 f a r m e r s ) d u r i n g 1993 i n S u b a n g 
d i s t r i c t , w e s t Java, T h e i m p r o v e d p rac t i ces g a v e 1.72 t p o d s ha - 1 c o m p a r e d w i t h 
1.30 t ha - 1 o f f a r m e r s ' p rac t i ce . In a s i m i l a r l a rge scale (25 ha i n v o l v i n g 89 f a r m e r s ) 
a d o p t i o n s t u d y i n T u b a n d i s t r i c t , east Java, the i m p r o v e d p rac t i ces g a v e 1.81 t 
p o d s ha - 1 c o m p a r e d w i t h 1.05 t h a - 1 i n f a r m e r s ' p rac t i ces . These i m p r o v e d 
t echno log ies are n o w b e i n g e x t e n d e d t o o t h e r areas i n T u b a n a n d S u b a n g d i s t r i c t s . 
I n N e p a l , a n d S r i L a n k a , g r o u n d n u t i s c o n s i d e r e d a l o w - i n p u t c r o p b y the 
f a r m e r s ( S h a r m a a n d K o i r a l a 1993, J a y a w a r d e n a e t a l . 1993). T h e r e f o r e , c a r e f u l 
c o n s i d e r a t i o n w a s g i v e n t o l o w - c o s t i n p u t s s u c h a s i m p r o v e d c u l t i v a r s , f u n g i c i d a l 
seed d r e s s i n g , r h i z o b i a l i n o c u l a t i o n , a n d l a n d p r e p a r a t i o n ( t i l l age) . A l t h o u g h the 
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Tab le 3 . I m p r o v e d g r o u n d n u t p r o d u c t i o n technology for eva lua t ion on 
f a r m e r s ' f ie lds i n Indones ia . 
I n p u t 
1 . U l l a g e 
2 . B r o a d b e d s 1 
3 . S o w i n g w i t h p l o w 
- i r r e g u l a r s p a c i n g 
- r e g u l a r s p a c i n g 
4 . Fe r t i l i ze r s 
a. ( k g ha - 1 ) 
- U r e a 
- TSP 
- K C 1 
- M a n u r e 
b . M i c r o n u t r i e n t s s p r a y 
5 . W e e d i n g 
6. Pest c o n t r o l 
7 . D isease c o n t r o l 
8 . P l a n t p o p u l a t i o n (ha - 1 ) 
9 . Seed t r e a t m e n t 
10. V a r i e t y 
F a r m e r s ' 
Pract ices 
+ 
-
+ 
+ 
-
-
-
-
* 
l x 
-
l x 
175,000 
-
K e l i n c i / L o c a l 
I m p r o v e d T e c h n o l o g y 
L e v e l o f i n p u t 
L o w 
+ 
+ 
-
-
25 
50 
50 
2000 
-
2x 
-
2x 
250,000 
+ 
K e l i n c i / L o c a l 
H i g h 
+ 
+ 
-
+ 
50 
100 
100 
5000 
+ 
2x 
N e e d based , 
s u p e r v i s e d 
N e e d based , 
s u p e r v i s e d 
250,000 
+ 
K e l i n c i / L o c a l 
1. = Broadbeds 1.5 - 2.0 m wide accommodating 4 or 6 rows each. 
(Source: Saleh et al. 1993). 
i n i t i a l set o f i m p r o v e d p rac t i ces i n N e p a l h a d a w h o l e r a n g e o f i n p u t s , i t w a s la te r 
r e a l i z e d t h a t t w o sets o f t e c h n o l o g y - a l o w - i n p u t a n d a h i g h - i n p u t - w e r e n e e d e d 
f o r d i f f e r e n t g r o u p s o f f a r m e r s . I n Sr i L a n k a , a l t h o u g h the m a j o r g r o u n d n u t area i s 
c u l t i v a t e d as a r a i n f e d , l o w - i n p u t c r o p , there w a s n e e d f o r d e v e l o p i n g a h i g h -
i n p u t t e c h n o l o g y o p t i o n f o r the c o n f e c t i o n e r y g r o u n d n u t va r ie t i es i n i r r i g a t e d 
areas. 
I n s o u t h e r n V i e t n a m t h e d i a g n o s t i c s u r v e y t e a m f o u n d t h a t t he f a r m e r s w e r e 
a l r e a d y g e t t i n g h i g h y i e l d s ( a r o u n d 3 t ha - 1 f o r a 90 -day c rop ) . U n d e r s u c h 
c i r c u m s t a n c e s / t h e r e w a s l i m i t e d scope t o increase y i e l d leve ls . The re fo re , t h e 
e m p h a s i s w a s o n r e a l l o c a t i o n o f resources a n d r e d u c i n g t he cost o f c u l t i v a t i o n 
( D a n e t a l . 1993). F o r e x a m p l e , f a r m e r s u s u a l l y s o w 2 seeds h i l l - 1 . D i a g n o s t i c t r i a l s 
i n d i c a t e d t h a t t he re w e r e n o y i e l d d i f fe rences b e t w e e n 1 o r 2 seeds h i l l - 1 . O n t h e 
c o n t r a r y , o n e seed h i l l - 1 a t 15 x 15 cm s p a c i n g gave 1 1 % m o r e y i e l d t h a n 2 seeds 
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T a b l e 4. L is t of s ing le factor diagnost ic t reatments for g r o u n d n u t o n - f a r m 
research i n N e p a l . 
P u r p o s e / F a c t o r s 
Ef fec t o n p o d y i e l d o f : 
• Seed d r e s s i n g f u n g i c i d e s 
• Seed d r e s s i n g i n s e c t i c i d e 
• R h i z o b i a l i n o c u l a t i o n 
• F o l i a r d iseases c o n t r o l 
• I nsec t pes ts c o n t r o l 
• M i c r o n u t r i e n t s p r a y 
• Seed r a t e ( p l a n t p o p u l a t i o n ) 
• G y p s u m 
T r e a t m e n t 1 
T h i r a m + V i t a v a x ® ( ca rbox in ) (50:50) 3 g k g 4 
( jus t b e f o r e s o w i n g ) 
C h l o r o p y r i p h o s (12.5 m l k g - 1 seed) 
R h i z o b i a l i n o c u l a t i o n ( N C 92) 
D a c o n i l ® ( c h l o r o t h a l o n i l ) 50-60 d a y s a f te r 
s o w i n g o r w h e n a r o u n d 1 0 spo ts p l a n t 1 a p p e a r 
F o l i t h a n / S u m i t h i o n ® 0.5% a t 4 0 d a y s o r w h e n 
insects a p p e a r 
S w a r n a f a l ® ( m i c r o n u t r i e n t m i x t u r e ) spray , 3 0 
d a y s a f te r s o w i n g 
60 kg h a - 1 ; 40 x 20 cm s p a c i n g 
400 k g h a - 1 a t p e a k o f f l o w e r i n g w i t h second 
w e e d i n g . P laced near t he base o f p l a n t o n b o t h 
s ides o f a r o w 
1. These treatments were compared wi th appropriate controls. 
(Source: Sharma and Koirala 1993) 
h i l l - 1 a t 20 x 20 c m . T h u s , f a r m e r s c o u l d r e d u c e t h e seed cost ( w h i c h i s 
c o m p a r a t i v e l y h i g h i n g r o u n d n u t ) b y a b o u t 5 0 % , a n d increase p r o f i t s b y a d o p t i n g 
1 5 x 1 5 c m s p a c i n g . R h i z o b i a l i n o c u l a t i o n i n pos t - r i ce g r o u n d n u t c r o p p i n g 
s y s t e m s g a v e 1 2 t o 112% inc rease i n p o d y i e l d . S p l i t a p p l i c a t i o n o f l i m e (a t s o w i n g 
a n d a t f l o w e r i n g ) w a s a lso f o u n d t o inc rease p o d y i e l d s b y u p t o 10% c o m p a r e d 
w i t h a s i n g l e a p p l i c a t i o n a t s o w i n g . These l o w - c o s t i n p u t changes , a n d resou rce 
r e a l l o c a t i o n s h a v e b e e n tes ted across m a n y f a r m e r s ' f i e l d s a n d t h e f a r m e r s a re 
a d o p t i n g t h e m . 
Conclusions 
I n t h e case s t u d i e s d e s c r i b e d a b o v e , t h e t e c h n o l o g y d e v e l o p m e n t a n d a d o p t i o n 
w e r e e f f ec t i ve because o f : 
• P e r c e i v e d n e e d o f t h e fa rmer fo r t he techno logy to i nc rease p roduc t i on ; 
• P o l i t i c a l w i l l a n d s u p p o r t b y research a n d e x t e n s i o n s ta f f i n t h e c o u n t r y ; 
• I n v o l v e m e n t of farmers in constraint ident i f icat ion; 
• A v a i l a b i l i t y o f t e c h n o l o g y l o c a l l y o r r e g i o n a l l y f o r a d a p t i v e t e s t i n g t o a l l e v i a t e 
i d e n t i f i e d 
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• C o o p e r a t i o n a n d i n t e r a c t i o n a m o n g sc ien t is ts , e x t e n s i o n staf f , a n d f a r m e r s ; a n d 
• I n d i v i d u a l c o m p o n e n t s a n d t e c h n o l o g y b e i n g a m e n a b l e f o r a d a p t a t i o n a n d 
a d o p t i o n b y f o r m e r s . 
References 
C h a m b e r s , R., Pacey, A . , a n d T h r u p p , L . A . 1989. Fa rmers f i r s t : f a r m e r 
i n n o v a t i o n s a n d a g r i c u l t u r a l research . L o n d o n , U K : I n t e r m e d i a t e T e c h n o l o g y 
P u b l i c a t i o n s L t d . , 218 p p . 
D a n , N . T . , B i e n , P . V . , H o n g , N . X . , L a i , T . V. , a n d L i e u , P . 1993. Case s tud ies i n 
o n - f a r m research - V i e t n a m . Pages 74-82 i n p r o c e e d i n g s o f t h e R e g i o n a l W o r k s h o p 
o n O n - f a r m A d a p t i v e Research , 18-20 Feb 1993, H o C h i M i r t h C i t y , V i e t n a m 
( G o w d a , C . L . L . , v a n S a n t e n , C.E. , Johansen , C . , a n d N i g a m , S . N . eds. ) . 
P a t a n c h e r u , A . P . 502 324 , I n d i a : I n t e r n a t i o n a l C r o p s Research I n s t i t u t e f o r t h e 
S e m i - A r i d T r o p i c s . 
G o w d a , C . L . L., N i g a m , S . N . , Far is , D . G . , a n d M c D o n a l d , D . 1993. O n - f a r m 
research : p l a n n i n g a n d i m p l e m e n t a t i o n . Pages 15-20 i n p r o c e e d i n g s o f t h e 
R e g i o n a l W o r k s h o p o n O n - f a r m A d a p t i v e Research, 18-20 Feb 1993, H o C h i M i n h 
C i t y , V i e t n a m ( G o w d a , C . L . L . , v a n S a n t e n , C .E. , Johansen , G , a n d N i g a m , S . N . 
eds . ) . P a t a n c h e r u , A .P . 502 324 , I n d i a : I n t e r n a t i o n a l C r o p s Research I n s t i t u t e f o r 
t h e S e m i - A r i d T rop i cs . 
I C R I S A T , 1993. O n - f a r m research o n g r o u n d n u t , p i g e o n p e a , c h i c k p e a , a n d 
t r a n s f e r o f t e c h n o l o g y t o s e m i - a r i d t r o p i c s f a r m e r s i n I n d i a . P a t a n c h e r u , A .P . 502 
324 , I n d i a : I n t e r n a t i o n a l C r o p s Research I n s t i t u t e f o r t h e S e m i - A r i d T rop i cs . 
( L i m i t e d d i s t r i b u t i o n ) . 
J a y a w a r d e n a , S . N . , P a r t h i p a n , S. , Joseph, K . D . S . M . , a n d Jayamanne , P . B . 1993. 
Case s t u d i e s in o n - f a r m research - S r i L a n k a . Pages 67-73 i n p r o c e e d i n g s o f t h e 
R e g i o n a l W o r k s h o p o n O n - f a r m A d a p t i v e Research, 18-20 Feb 1993, H o C h i M i n h 
C i t y , V i e t n a m ( G o w d a , C .L .L . , v a n San ten , C .E. , Johansen , C . , a n d N i g a m , S . N . 
eds . ) . P a t a n c h e r u , A .P . 502 324 , I n d i a : I n t e r n a t i o n a l C r o p s Research I n s t i t u t e f o r 
t h e S e m i - A r i d T rop i cs . 
S a l e h , N . , A d i s a r w a n t o , T . , A r s y a d , D . M . , a n d S u m a r n o . 1993. Case s t u d i e s i n 
o n - f a r m research - I n d o n e s i a . Pages 43-52 in p r o c e e d i n g s o f t h e R e g i o n a l 
W o r k s h o p o n O n - f a r m A d a p t i v e Research , 18-20 Feb 1993, H o C h i M i n h C i t y , 
V i e t n a m ( G o w d a , C . L . L . , v a n San ten , C.E. , Johansen , C . , a n d N i g a m , S . N . eds. ) . 
P a t a n c h e r u , A . P . 502 324 , I n d i a : I n t e r n a t i o n a l C r o p s Research I n s t i t u t e f o r t h e 
S e m i - A r i d T r o p i c s . 
S h a r m a , B . P . a n d K o i r a l a , G. P . 1993. Case s t u d i e s in o n - f a r m research - N e p a l . 
Pages 43-52 i n p r o c e e d i n g s o f t h e R e g i o n a l W o r k s h o p o n O n - f a r m A d a p t i v e 
Resea rch , 18-20 Feb 1993, H o C h i M i n h C i t y , V i e t n a m ( G o w d a , C .L .L . , v a n S a n t e n , 
C .E . , J o h a n s e n , C . , a n d N i g a m , S . N . eds. ) . P a t a n c h e r u , A .P . 502 324 , I n d i a : 
I n t e r n a t i o n a l C r o p s Research I n s t i t u t e f o r t h e S e m i - A r i d T rop i cs . 
193 
